Carcinoid tumors usually arise in the gastrointestinal tract. Immunocytohistochemical and radiologic studies are important in detecting the primary tumor site. Primary carcinoid tumors of the testis are particularly rare with a high malignant potential warranting long-term follow-up. We present the case of a primary carcinoid tumor of the testis with long-term surveillance.
Introduction
Primary carcinoid tumor of testis is a rare type of testicular cancer accounting for less than 1% of all testicular tumors. It is associated with teratomatous components [1] [2] [3] and can occur in all ages with mean age of onset ranging between 45 and 50 [1, 3] . Among all reported cases, 12% are associated with carcinoid syndrome which is correlated with increased metastatic potential [3] .
Macroscopically, carcinoid tumors are well circumscribed with calcifications seen in 10% of cases [3] . They are arranged in solid nests and acini of cells in a fibrous to hyalinized stroma. Cells consist of eosinophilic, granular cytoplasm and round nuclei with a punctate chromatin pattern. Vascular invasion is seen in 20% of testicular carcinoid tumors but is not associated with increased malignant potential [3, 4] . Cells might rarely adopt a trabecular pattern; they stain positive for substance P, serotonin, chromogranin, synaptophysin, and cytokeratin [3, 5, 6] but stain negative for OCT4, CD30, CD117, TTF-1, and CDX-2 [7] . OCT4 is a sensitive and specific marker for diagnosing seminoma, dysgerminoma, germinoma, and embryonal carcinoma [2] . CD117 and CD30 are useful in distinguishing embryonal carcinoma and seminoma, dysgerminoma, and germinoma [8] . TTF1 is a homeodomain-containing nuclear transcription protein of the NK2 homeobox (NKX2) gene family which was reported to stain positively in 53% of gastrointestinal (GI) tract carcinomas. CDX-2, caudal type homeobox 2, is used to identify tumors originating from the upper GI tract [9] .
Differentiation between primary and metastatic carcinoid tumors of testis is of utmost importance for it correlates with the prognosis. The presence of teratomatous elements indicates a primary origin whereas bilateral involvement, multifocal tumors, or extratesticular extension is indicator of metastatic origin. Tumor size and the presence of carcinoid syndrome are the two important predictors of metastasis which might reach 16% roughly and hence the need for follow-up. Primary tumors have good prognosis and are usually cured by orchiectomy [2, 10] .
Follow-up consists of imaging (CT or Magnetic Resonance Imaging) and urinary 5-hydroxyindoleacetic acid (5-HIAA) every three to four months in the first year. If asymptomatic and complete macroscopic resection was achieved, watchful surveillance can be adopted with yearly urinary 5-HIAA level and imaging only when level is positive [11] .
We present the case of a primary carcinoid tumor of the testis with a long follow-up. 
Case Presentation
A 36-year-old male patient presented with painless enlargement of his right scrotum of few weeks duration. History did not reveal any trauma or previous infections. Physical exam showed diffuse right scrotal nontender and firm mass with no palpable inguinal lymph nodes. Ultrasonography showed isoechogenic solid mass of 42x28.7 mm with two calcified foci at the apex posteriorly, the largest measuring 6.7x7.6 mm. Patient underwent right radical orchiectomy. Chest abdomen pelvis Computed Tomography (CT) scan was negative for metastasis. Patient has been followed up for 7 years and did not develop any recurrence on his yearly follow-up CT scan and urinary 5-HIAA.
Histopathologic study showed, macroscopically, parenchyma of the testis partially occupied by a solid, well circumscribed, nonencapsulated mass measuring 5x4x3.5cm with a homogenous tan gray to "creamy" color. Grossly visible areas of hemorrhage and necrosis were absent. Within the center of the mass, there was a 0.4 cm calcified nodule. Tumor is grossly separated from the tunica albuginea and from testicular hilum by a grossly unremarkable, light brown, spongy soft testicular parenchyma.
Microscopically, the neoplasm is composed of cohesive, uniform, cuboidal cells with minimal cytoplasm, arranged in nests and cribriform structures of variable size and shape, separated by moderate amount of fibrotic dense stroma (Figure 1 
Discussion
The term "carcinoid" was used to indicate a group of tumors in the small intestine arising from neuroendocrine (NE) cells having low malignant potential [12] . There is still debate concerning the carcinogenesis of primary testicular carcinoid tumors since the presence of NE cells in the testis has not been yet described with hypotheses postulating the origin to be the same precursor cell as Leydig cells, while others attributing it to a chromosomal abnormality [7, 13] . Testicular carcinoids most commonly present as a scrotal mass that can be indolent or painful in nature.
Wang et al. presented 29 primary testicular carcinoid cases and reported metastases in none of the 20 carcinoid cases with typical features and in 1 of 4 cases with atypical morphology [14] . Metastatic sites were the para-aortic lymph nodes, lungs, vertebrae, retroperitoneum, skin, and skeletal muscle [14] . Stroosma et al. reported metastases in 15.9% of cases of primary testicular lesions with no distinguishing marker for carcinoid tumors [2] . Carcinoid tumors occur in all age groups. According to Wang et al. diagnosis is based on the histopathology when there are no carcinoid symptoms or signs of metastasis [14] . 10% of carcinoid syndrome cases may metastasize to liver or lungs and manifest by erythema on upper torso and face due to the secretion of vasoactive amines, abdominal pain, diarrhea, cramps, and attacks of asthma due to the activation of vasoactive amines like serotonin [15] . The histopathologic assessment has great value in the classification of carcinoid tumors. Well-differentiated neoplastic cells have mitotic figures less than 2 per 10 HPF with mild cellular atypia. Moderately differentiated carcinoid tumors are characterized by necrosis and moderate cellular atypia and necrosis with mitotic activity more than 3 per 10 HPF and have metastatic potential [14] . Histopathologic assessment of our patient was well-differentiated carcinoid tumor.
It was reported that primary testicular carcinoids are CDX-2 negative on immunocytohistochemical staining [7] ; however, a study by Lee et al. suggests that a primary testicular tumor can stain positive with CDX-2 and hence be misleading when dealing with a metastatic tumor with unknown primary which can highly be due to an occult testicular malignancy rather than of GI origin [16] . In our case, CDX-2 staining was positive; however no GI origin was found which goes in favor of occult testicular malignancy.
In a gross appearance, testicular carcinoids have been found to measure between 1 and 9.5 cm and are solid, lobulated with yellow to dark-tan and may or may not have calcifications [5] . Histologically, they are trabeculated with or without central necrosis depending on the size [16] . Grade 1 tumor cells are monomorphic with round nuclei, finely dispersed chromatin, acidophilic finely granular cytoplasm, low mitotic activity (<2/10 high power fields), and no necrosis [16] . Meanwhile higher grades show more mitoses, necrosis, and cellular pleomorphism. Grading of testicular carcinoid correlates with the clinical outcome and metastases are seen more commonly in atypical cases [4] . Histologically, our presented case revealed no atypical features.
The mainstay treatment of a localized testicular carcinoid tumor is by focal excision or radical orchiectomy, although chemotherapy and adjuvant radiotherapy have been used in metastatic cases [14] . Most carcinoid tumors are benign and have good prognosis; however, long-term prognosis is dependent on histologic grade. Wang et al. in their study showed that after a mean follow-up of 52.7 months all cases with typical features on histology had no recurrence or metastases, whereas 25% of those with atypical histology showed metastases [14] . Sasaki et al. showed metastasis 6 years after orchiectomy indicating the need for long-term follow-up [17] .
Conclusion
Testicular carcinoid tumors are rare, different in presentation, and affecting all age groups. Primary carcinoid neoplasms have good prognosis but the metastatic potential exists and may be delayed; hence a long-term follow-up is warranted.
